



GODDARD SPACE FLIGHT CENTER 

GREENBELT, MD. 


vi- 

vo 

ON 


WHO 
U 2 < 

n) u u 

Sh°< 

S3 9 8S 

8jq 

z u 

O O M 

M < o 

H fa H 

fl§ w S 

UQ< 
OU 06 Z 

°ass 

W Q W 
O O < 

< e> 



OBJECTS IN ORBIT 


o *s, 
^ co 

►—i ^ 
H O 
H 2 

fa v-x 
2 

CO • 

a o 

s§ 

H 2 


<3 

CN 

fa 

o 

• 

00 

o 


o 

fa 

C 4 
W 
cu 


fa •— i ro 

<r <f 

CO vO vO 


r^. vO co 

IOIO H 

tn mm 


<f CM 
vD lO 
to to 


Nfhn^^o^O'^ofOo\o 

C^O^hO^OO^vOhhhOh 

vO^vDhC0<tCM^vOv0^v0\O 


W 

w . 

2^ 

5! 


CO 00 to 
ON CM <f 
to CO ON 

h <r to 


< 1 * 00 to 
00 tO h 
cm vo 
CO CO CO 


CM fa 

vO to 
o o 


rNCMOCNr^^-Nfr^ooNr^io^ 

costocNr^cMr^CNNOtocotoio 

i^f-.r-r-ior^co’^ooooo 


i z 
M O 
fa M 
U H 

55 £ 
m 2 : 


Q 

d O 

< fa 

Q od 
O W 
2 2 


x 

u 

2 


H H 

M fa 

*a 


CN «sf 

co 

ON 

CO 

CO 

O 

O 

CM 

ON 

fa CM 

CM 

00 

CN 

CO 



CO 

CM 

• • 

• 

• 

• 

• 

u 

U 

• 

• 

CO <f 

<r 

CM 

CM 

CO 

H 

M 

o 

O 

<o co 

CO 

CO 

CO 

CO 

04 

fa 

m m 






ss 








fa 

fa 








u 

o 



to <r 

o 

<r 

r^* 

00 

o 

o 

i—4 

ON 

• • 

• 

• 

• 

• 

H 

M 

• 

• 

<f 00 <f 

in 

ON 

ON 

fa 

fa 

i— 1 

o 

o CO 

co 

CM 

CM 

CM 

fa 

fa 

o 

o 

fa fa 

fa 

H 

i— 1 

f4 

PC 

fa 

1— 1 

i-4 

dq o4 

04 

2 

W 

0Q 

fa 

2 

fa 

H 

H 

w < 

<£ 

W 

fa 

<1 


O 

U 

04 2 

2 

fa 

fa 

CO 

•o 


o 

o 

fa r- 

fv 



oo 

CM 

CO 

co 

CO 

fa 

*— < 

fa 





*— 1 





oNvo<rr^r^^cMCMoooN 
"O' fa cm cm cn o r- r* n* vo 

OOOOOOHH^cnvfivOvOsOsO 

^^^lOiOvOCOvOsOsOsOvO 


co 
8 
a 

3 
g 
8 

Or-lCMCNCNCNr^CNCOvCvO«^-tOlO 



fa CN 
W CN 


CNr-*ONCONOO<t-H^| H H H 
CnCnCNCnOnCnCnOO OOO 


o4c4o4o4c4o4o4>*>4'z:Z:Z:&zr 

5gs!3!3!3!3!3gg33^3 

•— I » — l. — l< — I H O CO LT) \f CM CN <N CM CM 
_i •— h i—i fa CM CM CM CM CM CM 


CO CO CO 
2 2 2 


CO CO CO CO CO CO CO 

ODD co D D D 
2 


cocococococococococococococo 

DDDDDDiDCODDDDDD 

2 


W 

DD 

O 

s 

< 

H 

< 

O 


<r no to 
O fa o 
ooo 


fa CM O CM CO CM CO 
H H CM h (M M 

o O O » — i ' — i o o 


oo on h tOr^oNOcotovor^o^ 
cmcsicmo— < cooNco<rvf<t<f<f<r 
OOOfafaOOOOOOOOOQO 


w 

5 

2 

2 

Q 

o 

o 


>4 



>4 





>4 


>4 










>4 

fa Q 

fa 

CM 

a 

CO 




Q 


a 




CQ 




< 


Q 

O 



o 



vt 


O 

tn 

o 




fa 




CM 


O 

fa OQ 

a 

Q 

0Q 

a 



fa 

CQ 


CQ 










oq 

fa 

fa 

fa 


fa 

fa 

fa 

fa 


fa 


fa 



H 



CM 

H 



fa H 

< 

< 

H 

< 


fa 

fa 

H 

w 

H 




fa 




fa 


H 

O fa 

fa 

fa 

fa 

fa 

fa 

W 

O 

fa 

w 

W 

CO 



co 



CO 

CO 


W 

fa fa 

o 

e> 

fa 

o 

fa 

2 

fa 


2 

fa 

o 

fa 

W 

2 

fa 

fa 

< 

2 

CQ 

fa 

CU C 5 

5T 


O 

2 

5?: 

r> 

Oj 

cj) 

a 

o 

fa 

2 

2 

< 

2 

2 

a 

<c 

C£] 

CQ 

ixj o 

< 

< 

o 

< 

fa 

fa 

XS 

o 

m 

o 

fa 

O 

O 

fa 

O 

O 

fa 

fa 

fa 

o 

fa fa 

> 

> 

fa 

> 

fa 

fa 

fa 

fa 

fa 

fa 

H 

2 

2 

H 

2 

2 

2 

H 

O 

fa 



CO 




CO 







CO 


w 




W 







w 


2 

U 




5 







5 


2 




2 







2 


2 




2 







2 

H 

< 

fa 



< 

H CM 






< 

a 

2 



CM 

fa 





i — i 

CM 

fa 

w 


< 




< < 

fa 






»o 

00 

2 

< 

< 

ON 

2 2 


i — t 

r— 1 

< 

< 

O 

CQ 

m 

2 

H 

H 

tn 

Pj 2 

< 



H 

H 

NO 

o 

ON 

2 

W 

2 

ON 

fa fa 

H 

2 

2 

O 

O 

ON 


r-4 

< 

2 

2 

i-H 

< < 

W 

2 

2 

fa 

fa 

r— 1 


h cm n 4 


cm <r 

< < 

2 2 


w w w w 


CO 

2 

O fa 
fa 

fa < 
co H 

04 W 


i— i CM CO iO 


< < 

H H 


CfflpQiqfflOOWNUWWWW 



OBJECTS IN ORBIT 


on oo 

O' H 

r-( <r ^ 


^ >4/ W w ' • 1 * W ’ ' I N I — I "N 

cnvOMnHOHHQCMfO 
in On On vO N0 vO vO 


00 o O' 
00 00 r- 
^ 00 00 


vor^vJ-HONON^Hvoi^^r^in^inoN 
vo oo oo < oo o - i<for^r^coco^H*H 
vovovD^vocMcMcsicNaNOr^f^r^r^ 

i— I H r— f f— I H rH CM CM *H CM 


S3 

in 

CM H 
§ Z 


*-4 ON r - 1 

h O' o 
r^* o> o 


1 

z 




H 














O 


2 

od 






M 

o 


in 

00 

Z 

*^-4 

o 

<r 

CO 

<r 

00 

On 

— 1 

rH 

CO 

rH 

•— < 

O 


vO 

W 

PI 


co 

CO 


CM 


M 

CM 

CM 

CM 

W 

CO 

CO 

CM 

On 

ON 

CO 

<r 

in 

in 

in 

in 



a 

00 

y 

o 


00 

00 


ON 

U 

H 

• 

• 

• 


• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

M 

• 

ptj 

25 

• 

• 

• 


• 

z 

< 




pxJ 


00 

00 

On 

On 

on 

o 

00 

oo 

00 

oo 



od 

oo 



oo 

vO 

vO 



M 

z 

<r 

vt 

<r 



CM 

CM 


<r 

<r 

in 

vf 


<r 

<f 

ON 

ON 

H 

CO 

W 


CM 

vO 

vO 








w 














2 : 



2 

























w 


H 

O 











H 














a 


2 

M 







a 




Z 














o 


w 

H 






PI 

o 

i—i 

H 

CM 

W 


o 

VO 

CO 

ON 

CM 

m 

CM 

rH 

CM 

CO 


vO 

t— i 

in 

3 

M 

ON 

00 

00 



< 

M 

• 

• 

• 

od 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

* 

• 

• 

pi 

• 

od 

CO 

• 

• 

• 


• 

Q 

cd 


00 

00 

od 

oo 


vO 

CM 

r-H 

On 

o 

oo 

00 

00 

oo 


<r 

w 

00 

PD 

o 


CO 

CO 


o 

o 

W 

r- 1 

i— H 

1-^ 

CD 


o 

O 

i-^ 


o 

i— H 

O' 

ON 

ON 

ON 

ON 

ON 

aa 

i-H 

U 

Pm 

o 

o 

O 


o 

2 

Pi 

H 

H 

i— H 

a 


i—i 

i— I 

i—i 


1—1 

i— 1 








•— ( 



rH 

1—1 

i— i 


r— 1 


PC 

o 

o 

o 

o 

a 

H 

H 

> 

> 

> 

> 

> 

> 

> 

> 

Z 

z 

PQ 

PQ 

PQ 

od 

od 

25 

2 

2 



o 

PD 

PD 

PD 

CD 

CD 

a 

a 

o 

o 

o 

o 

o 

o 

o 

O 

< 

<3 

W 

W 

W 

< 

PM 

PD 

PD 

PD 

5 


2 : 

< 

< 

< 

< 

< 

o 

o 

z 

52: 

55 

z 

55 

2; 

z 

2 : 

*-) 

*-* 

&M 

Pi 

Pi 

Z 

< 

*-3 

•o 

•n 

*-7 


PD 




























< 

CM 

CM 

CM 

CM 

CM 


<r 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

r— 1 

rH 

CM 

vO 

vO 

in 


ON 

ON 

ON 

CM 


P) 

*— 1 

*— 1 

f— < 

i—i 

1— 1 







CM 

CM 

CM 

CM 

CO 

CO 

r— 4 

i— i 

*— 4 

CM 

CM 

CM 

CM 

CM 

rH 


wwwwwwwwwwwwwww 

PDPDPDPDPDPDPDPDPDPDPDPDPDPDPD 


c/iwwcowwwwwww 

PD 


a'OHCjnooa'OCMO'inoONtsf'O 

<fininininininvovOvoovD\Dr^r^ 

OOOOOOOOOO-hOOOO 


ooNOCMinoor^vor^ 

r^r^ooooooa>o-H-H 

OOOOOO^H«-Hr-j 





H 

H 

H 












H 







5H 

a 

U 

O 


5 h 


5H 








O 

PI 

£ 


o 



Q 

pi 

PI 

w 

PQ 

Q 

oo 

Q 




Q 




w 

0Q 

a 


H 

Pll 


O 

*“3 

•“> 

•“3 

i-M 

o 


O 




o 





o 

o 



y 


PC 

PC 

PQ 

PQ 


0Q 

od 

PQ 




PQ 




PQ 

ad 

PQ 


od 

<3 



o 

O 

O 

od 


PI 




CM 




CM 

O 

PM 



w 

Z /"S 

i—l 

H 




P) 

H 

od 

H 




H 






H 


od 

Q 


W 

l-I 

PI 

PI 

M 

PI 

O 

W 



CO 

PI 



CO 

PI 

CO 

PI 


o 

PI 

/— \ 

k> 

< 

< 


od 

Q 



P! 

M 

o 


M 

M 

o 

< 

PD 

bd 

CzJ 


Q H 

PC 

u 

H 

H 

H 

PD 

O 

Ph 

u 

2 


a: 

O 

z 

Z 


H 

2 

o 

2 

Pd 

O z 

o 

o 

PI 

W 

PI 

o 

o 

>< 

o 

O 

o 

M 

o 

o 

o 

<2 

PI 

PI 

o 

O 


O O 

r ^ 

PI 

od 

s 

2 

S 

a 

od 

W 

Od 

2 

2 

H 

od 

25 

2 

C/D 

X 

> 

od 

Z 

PI 


co 

H 

i a 

i < m pq 

<f I' *“3 

Cd 0Q 

HwOn 

M I 

'WZhIm 

1 25 PD < O 

< T> H «J 

cd Z PI M 

H H S H 


h c\ n<r in 

<<<<<r-ICNHCM004HCNirO<r 
E— i F-h F— t F—t 

OOOOOP^Pdmmmmhmmm 

HHHHM22X!>00<P4^C4P4 


<<<<<< 
K K 2 H H ^ 
Pi PM X >-I ►— 1 CM 

ww< 

CCO QQti 


525 2 : 

2 9 0 

Od ad Qd 

u u u 


O 

2 CO 


H 

H 

3 

2 

CO 


cj 

s 


<5 

w 













3 

aS 













H 

3 













3 














3 














o 

• 













(-1 

B 

uo 

co <t 

oo 

CO 

uO 


00 

CO 

oo 

*— i 

CO 

co 

3 

3 

CO 

o r- 

CT\ 

o 

<r 


o 

ON 

ON 

vD 

U0 

co 

3 


r- 

vd 

CM 

CO 

CO 

Q 

uo 

<t 


o> 

a> 

co 

a, 




CO 

CO 

co 

3 

CO 

CO 

CO 





v£>voor^oo<rinoocsi 

0000 <fco 3 a \0 

r^r^r^r^inL/’ir^r^oo 

CM CM CM 


vO 

o 

• 

vO 

CO 


O CO 

o> a> 

CO CO 


3 

3 

O 

O 

3 

< 


i 2 

M O 
3 3 
O H 

2 : <C 


Q 
-3 O 

< l-l 

Q 3 
o 3 
2 CM 


IO oo 00 00 VO 

<t 00 o o 
r^-, o ^ i 

00 C 5 c 0 H i— ( i-H 


< 

H 

2 

3 

ro co h co o (^ < 
— * o co 3 s 
oo 00 co to uo uo 

co co co H 
O 
2 


CO 

H 

O^incNIr-irHZOtM'OCOOCO 

a>a>ooc\icMOsipqc^oooo<r<r<f 

• ••••• ^ •••••« 

[SIsrsHHrHUlOlO^OJCNC^ 
•<j- ■<}- <f ^ 0 >^J^O\ONfOfOCO 

3 

H 

2 

rOQOO^H^UO^'JoOOO'X) 
• ••••• • ••••• 

OOOCMrHHrHOd^OUOVClClUOlO 

O^O^O^vODsOvOvOOOO 

i-H t— H »— 4 r— 4 t— < C ) ♦ r— ( r— i i— 4 i— ( 4 


LOCT\vD 00 vD 00 CM 00 <r lO CM 

NtcovomooaNH^oj vo 

oo r- oo uo uo <r co <r ^ ^ 

CO co CO •— 4 «-H 


H H 

3 3 
3 DQ 
3 3 
O O 

u a 


CM <t CM 
CO f — I <j" 


o co vt oo oo 
co 00 00 3 M0 VD 


3 

H 


oo oo 
<r <t 


00 CM CM MD MD 

st co CO 00 00 00 


w 3 

cj u 

O o <t <r 


LO co O O O VO CO 


CQ 

as 

O 

cj 

I — < 

aS 

H 

2 

3 

o 

o 


oo co 
oo oo 


co co 
uo uo 


uo <r 


JiJOHO'O^^COCMCOhlOO 

WWOO(^OC^O>uououo|jqoO 

CQ US 1—1 •““* »— < >— I *-H H JU H H 


DQ 

3 

o 


CO 

H 

L> 

3 

•~5 

CQ 

O 


_q_i 33330 hhh>:>> 

2 > 2 ) 32 ) 32 ): 2 >OCJUOOO 


CM CM CM CM CM CN vO 


UQ U0 uo 


h CM CJ CM 


WWWWWWMMWWWMW 

2 ) 33 : 2 ) 2):2 > 2 ) 2 ) 2 ) 2 ):d; 2 > 2 ) 


22 oQcQcQcQoSoSQSoSoSaSaJoS 

<<WWWW<<CLpj[^pq(LCLj 

MDM 300000000 r^r^COCJNCT>COvDMD 
CM CM CM CM CM 


^ K>» 

COCOCOCOCOCOCOCOCOCOCOC032) 

3333333332)33-^\ 

C0 CO 
3 23 


l 

co 

I 


3 

3 

o 

3 

< 

H 

<C 

CJ 


uOv£>r^COOOvOOCM<ruOCMUO<r 
^vDvC^OO^h^O'O'OOO 
rH i— H * I iH rH > 4 i— | <— 4 < 4 **H CM CM CM 


r— tcMv£>r^ooa>uor^»— i co cm uo oo 
cMcMcMCMcMcMuouor^r^r^oooooo 
CM<NCM<M<MCMCMCMCMCMCMCMCMCM 





H 

H 


H 

H 



H 

H 








H 

H 

• 










CJ 

CJ 


O 

U 

CM 


CJ 

CJ 


>• 





>• 

U 

U 

3 





>• 

£h 



Q 

W 

w 


W 

W 

r-H 


3 

3 

3 

Q 



a 


Q 

3 

3 

3 

Q 




Q 

Q 

3 


O 

►*3 

•-o 


•“3 




3 

*"3 <T 

O 



o 


O 

*-) 

3 

O 

O 




O 

O 

S 


CQ 

CQ 

CQ 


CQ 

CQ 

aS 


3 

3 


3 


CO 

3 


3 

3 

3 


3 




3 

3 

< 



O 

o 

CO 

O 

O 

3 

<r 

o 

O 

H 







O 

O 

3 






i 

2 

a 

H 






aS 




3 

H 


3 

H 


H 



O 

H 




H 

H 



W 

3 

3 

CO 

3 

3 

O 

CO 

3 

3 

3 

CJ 3 


3 

3 

3 

3 

3 

3 

3 

3 




3 

3 3 

3 

H 


< 

< 

< 

< 

< 

3 

< 

< 

< 

2 

<c 2 


O 

3 

o 

2 

< 

< 

• 

2 




2 

3 U 

Q 

2 

CJ 

H 

H 

a 

H 

H 

3 

a 

H 

H 

< 

< o 


2 

CJ 

3 

CJ 

H 

H 

3 

a 




CJ 

M CJ 

O 

O 

o 

W 

w 

3 

W 

W 

X 

3 

3 

3 

3 

3 O 


< 

c 

3 

o 

3 

3 

3 

o 




o 

3 O 

cj 

CJ 

V— ✓ 

aS 

S 

s 

s 

2 

S 

3 

s 

2 

s: 

H 

H 3 


3 

3 

H 

3 

X 

3 

O 

3 




3 

< 3 


CO 













3 















3 













3 















X 













3 















CJ 













CJ 















2 







i—i 

r — 1 

co 

<r 



3 













*“H CS| 


23 













3 















< 




r — 4 

co <r 

2 

< 

< 

< 


CM co 

< 


CM 







H 

co <r 


2 2 

H 

3 







O 

H 

H 

H 



3 



H 

CM 

3 

«— t 

CM 





Q Q 

CJ 


CM 

co 

< 

< 

< 

3 

3 

3 

3 

< 

< < 


< 

< 







< 

<k 

< 


3 2 

3 

r — 1 




X 

s: 

S 

3 

3 

3 

3 

H 

H H 

CM 

3 

3 

< 

< 

< 

< < 

< 3 

3 

3 CM 

CJ o 

•-) 

VO 

O 

o 

o 

o 

o 

o 

CO 

a 

a 

Q 

3 

3 3 

3 

3 

3 H 

H 

H 

H 

H 

H 

3 

3 

Qj 


3 3 

CQ 

co 

sq aq x 

M 

M 

3 

3 






ON 

3 

3 

3 

3 

3 

3 

3 

3 

<! 

<C 

<jc 

3 

22 S 

O 

fH 

2 2 2 

CO 

CO 

CO 

3 

< 

c 

< 

< 

< < 

r—4 

< 

< 

3 

3 

3 

3 

N 

N 

2 

2 

2 


o o 



o 


< 

W 










(X 

cd 










H 

W 










W 











w 











o 

I— 1 

6 oo 

CM 

vO 

fH 

0 

\D 

a> 

cn 

o 

CM 

cd 

U oo 

a> 

a> 

p- 

<r 

<r 


o 

CM 

CM 

W 

to 

to 

to 

>o 

ON 


vO 

vO 

vO 

vO 

CM 











W 











w 

• 










o 

e <t 

CM 


f-H 

CM 

oo 

to 

00 

tO 

P 

o 

U r- 

VO 

00 

vO 

<r 

CM 

LO 

<t 

p 

to 

CM 

o> 


o 

00 

vO 

vO 

00 

p 

ON 

00 

< 



1— < 


to 

LO 





i 

M 

2 

O •— i i 

o 

r- 4 

a> 

o 

CM 

p-4 

CM 

CO 

r-H 

w 

M *—* 


CM 

ON 

oo 

00 

p 

vD 

p 

P 

o 

H 

• 

• 

• 

• 

• 

* 

• 

• 

* 

2 

< 00 

00 

00 

p 

<r 

<r 

00 

00 

00 

00 

M 

2 >o 

O 

m 

l o 

<r 




ON 

ON 


Q 










W 

o m 


p* 

ip-4 

oo 

vO 

to 

CM 

00 

LO 

< 

M 

• 

• 

• 

• 

• 

»• 

• 

• 

• 

Q 

cd o 

o 



p 

p 

cr> 

00 

o 

ON 

O 

w o 

o 

o 

cn 

to 

LO 

C* 

On 

o 

ON 

2 

CM -4 

1— 1 

H 


*-H 

r-H 



H 



fNnmfMO^oo 

ooooon<toooon 

vDvOvDvOOOOCTnQQ 


o p- to p- «o p* *o vO 

HO^oorncvirjvt 

r-p-r^vooooo 


e h 
o o 

2 2 H H 


NojnohoOn^z: 

roco<rcsi<r<tio<rw 

• ••••••* 

QOOOOOOOOOOOU 

tninmmooooooooi-l 


hh40iO<tNf^W 
• ■•••••« cd 

ooooo>oommininod 

aNONONONOOOO^ 

»— I r-H *— < «-H C_5 


GO OQ CQ 

H Cd Cd 

2 o o 

w <r o 

s o o • • 

2 H H H 00 

□ a: fti rH 

W H H 

2 2 
H W W 

2 0 0 

w O O a\ cm 

cd m m . . 

04 W *1 CM 

D W W ro -h 

U S E h CO 


!zzz^:OOO00000p4PMP-iP-i^CMC^P L iHHHHHH 

§§§§^oDD3^^^wwwwcJwwwoooobb 

^p5^^;E^<<<<<<WC0C/DC/DWWWWOOOOOO 

o\^^o\nnnc r )( r it 1 OM NOO!!COOC!OONO '^ 0 ' CSJ(N|OOCOrsrs 

222222cNCMCMCM<NCM-H-irH^.CslCMCNCM h h JN CN 




^HCMno^^ooooo<t^r^oo^o<r^OHfvi<o>g'j^ 

oZ 322 S^Sr : -r-oor-r-aNaNaNO<N<N^^rn 2 co<rvf<f 





*>j 

B 

H 


►s_| 


>H 


>< 

M 

O 

t-L 

u 


£ 

to 

O 

t—* 

o 

<t 

£ 


> 

to 




Q 

r-rl 



Q 


Q 


Q 

w 

w 


O 

w 

w 

<-H 

o 


Q 

f-H 

w 



O 

DQ 

MH 

•“) 

qQ 

l-M 

•“) 

CO 

<-H 

O 

rn 


O 

PQ 


O 

CQ 

•o 

CQ 

R 

CQ 

w 

s 

*0 

CQ 

2 

Cd 

o 

CQ 

to 

O 

X 

cd 

2 

/-N 

Q 

tO 

CO 

H 

frl 

o 

w 

l-M 

o 

cd 

< 

C_| 

HH 

cd 

W 

2 

H 

W 

vO 

CO 

H 

W 

O 

i-Q 

O 

>-J 

H 

H 

W 

H 

w 

O 

o 

hQ 

a 

q 

H 

cd 

w 

H 

W 

a 

o 

1 

p“s 

§ 

s 

y 

< 

H 

< 

H 

n 

W 

-4 

w 

S3 

y 

M 

cd 

Id 

O 

co 

s 

u 

2 

a 

Q 

< 

H 

ti3 

< 

H 

££1 

2 

S 

2 

L> 

O 

eS 

w 

eS 

W 

a 

2 

u 

o 

o 

2 

< 

2 

o 

o 

Si 

O 

U 

% 

r-i 

H 

o 

cd 

w 

X 

W 

2 

w 

H 

a& 

2 

cd 

H 

cd 

s 

s 

< 

cd 

S 

X 

w 

cd 

cd 

cd 

w 


CM CO -sT 


^<Nm<T222222 
O O O O O O 
<<<<w3<ded<*cd 
aaxxxMMoooo 

aaaaasssss 

<<<<WWOOOO 


H 04 CO <f H 
hO4HO4C0sT<<<<< 

X 2 X re 5 

OOHHMMWCUC^&S 


<<<<SSsS5522^fcM<<<U(jwu 

<<<<<<<<:<:<<<< <<< ® t:Qcai:QCQ0QcOBQ 



2 

oS 

O 


CO 

H 

u 

w 

2 

CQ 

o 









o 








CM 

o 

/■** 






vO 

2 : 

CO 






• 

h-i 

\ 

<r 





s£> 

H 

o 

CM 





co 

H 

2 : 

CO 





r-H 

M 


<jy 





• ^ 

2 


CM 





O 

CO 

• 

MD 





<r 

2 

o 

l— 1 





rH 

<C 

w 

<o- 





• 

(2 

os 






MD 

H 

U-( 






CO 








•-H 

W 







<0- 

w 








o 

• 







M 

E 


o 

00 

co 

r-H 


oS 

5 

\d 

co <r 

CM 

CO 

<r 

H 

W 


o o 

CM CM 

CM 

CM 

CM 

CO 

PH 


i— 1 f-H 





?— 4 


. — i ■ — < On sO ON r-H 


vo n m m oo 

sO o O N CM 

<f q q m ^ ^ m 

w w 
2 2 
M M 
< < 

H H 


o 

in 

o 

VO 

CO 


<r 

in so 

CM O' 




CO 

















2 

2 









2 

















fa 

fa 







w 


O 

in 

sO 


m 

r** 

CM 

ON 

CM 

i-H 

i-H 

v£> 

00 

f-H 

CO 


CM 

< 

< 

vO 

<r 

ON 

CO 


NO 

w 

• 

M 

00 

sO 


co 

CM 

sO 

i—4 

vo <r 

CO 

00 

CO 

CO 

co 

CM 

CM 

2 

2 

ON 

ON 

<r 

CO 

m 

O 

o 

E 

H 


i-H 


H 

<1- 


i—4 

co <f 

<r 

i-H 

r- 

r- 

r- 

00 

m 



r- 

r- 


00 

r- 

00 

o 

& 

<C 

t-H 1 

f-H 


CM 

CM 

f-H 

CM 

CM 

r- 

r- 

i—4 






H 

H 






o 

Ph 


> 

















U 

O 






f-H 

< 


PS 



H 














2 

2 









w 



M 




















H 




C/3 



CQ 














fa 

fa 





fa 




CQ 



£* 














H 

H 





0Q 


i 

2 : 

o 

vO 


o 

in 

CM 

Osl 

ON 

, i 

<r 

<r 

CO 

in 


in 

ON 

On 

2 

2 

o 

ON 

ON 

ON 

fa CO 

MD 

M 

o 


i—l 

f—4 


co 

co 

CO 

CM 

co 

u0 

<r 

o 

vO 

r>s ko 


00 

fa 

fa 

m <r 

<r 

<r 

O vD 



t-i 

H 

• 

• 

U 

• 

• 

• • 

• 

• 

• 

• 

• 

• 

• 

* 

• 

• 

2 

V 

• 

• 

• 

• 

• 

• 

O 

H 

2 

o 

o 

M 

o 

O 

o 

O 

o 

r- 


CM 

o 

o 

o 

o 

f-H 

fa 

fa 

o 

o 

o 

o 

o r- 

CM 

2 

< 

w 

«n 

in 

2 


r- 

r- 


r- 

<r 

<r 

m 

ON 

ON 

On 

ON 

00 

fa 

fa 

o 

o 

o 

o 

fa m 

<r 

(— f 

2 

M 



H 














fa 

fa 

H 

f-H 

f-H 

•-H 

fa 




O 



a: 




















H 




M 



w 














H 

H 





2 



Q 

fa 



o 














2 

2 





fa 



O 

fa 

ON 

vD 

o 

o 

co 

o 

ON 

vO 

♦-H 

ON 

<r 

f-H 

r^> 

r-H 

CM 

m 

g g 



On 

CO 

u r- 

CO 

< 

M 

23 

• 

• 

t-M 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

♦ 

05 02 

• 

• 

• 

• 

>H . 

• 

Q 

as 

CO 



fa 

ON 

CM 

in 

00 

,—4 

n 

<r 


ON 

r* 

ON 

o 

<r 

fa 

fa 



vO 

00 

fa <r 

m 

O 

w 

2 

o 

o 

fa 

o 

H 

o 

o 

•-H 

00 

00 

o 

ON 

ON 

ON 

o 

ON 

fa 

fa 

ON 

On 

ON 

ON 

< ON 

CM 


cm 

M 

f-H 

r-H 

32 

t-H 

»H 


i—4 

i—4 

•—4 

f— 1 

r-H 




f-H 


O 

O 





CQ 

CM 


32 

H 

H 

H 

> 

o 

u 

u 

u 

u 

o 

o 

U 

o 

o 

o 

o 

2 

OQ 

OQ 

OQ 

OQ 

0Q 

0Q 

fa fa 

>H 


u 

C_3 

U 

U 

O 

fa 

w 

fa 

fa 

w 

fa 

w 

fa 

fa 

fa 

fa 

w 

< 

fa 

fa 

fa 

fa 

W 

W fa fa 

< 



o 

O 

O 

2 : 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

a 

Q 

fa 

fa 

fa 

*~3 

fa 

fa 

fa 

fa 

fa 

fa < < 

2 


2D 

< 

r- 

i—4 

— i 

r-H 

C0 

co 

CO 

co 

co 

co 

co 

v£> 

ON 

O' 

ON 

ON 



<r 

ON 

ON 

ON 

ON 

CM CO 




CM 

CO 

co 


*-h 

f-H 

t — *4 

i—4 

f-H 

f-H 

f-H 

f-H 

f-H 

f-H 

r-H 

i^H 

•-H 

•-H 

*-H 

r—< 

■-H 

f-H 

f-H 




fa 

o 

fa 

fa 

fa 

fa 

fa 

fa 

fa 

fa 

fa 

fa 

fa 

fa 

fa 

fa 

fa 

fa 

fa 

fa 

fa 

fa 

fa 

fa 

fa 

fa 

fa 

od 

fa 

fa 

fa 


2) 

23 

23 

fa 

33 

23 

23 

2) 

23 

2) 

23 

23 

2> 

33 

23 

2) 

23 

2D 

23 

23 

23 

2D 

2D 

fa 

2D 

2D 

O 

fa 




23 




















3 




« 

m 

i 


< 

NO 

r- 

o 

CM 

<r 

00 

CO 

o 

co 

m 

n£> 

ON 

<r 

ON 

co 


CO 

CM 

CO 'O 

m no 

sO 


co 

2 

<r 

<r 

m 

o 

o 

o 

«-H 

CM 

o 

f-H 

o 

o 

*-H 

H 

CM 

CM 

m 

co 

CO CO 

CO CO 

sO 

vO 


2 

<r 


<r 

m 

n 

m 

n 

m 

in 

m 

in 

m 

m 

m 

m 

m 

m 

m 

m in 

m m 

m 

m 

in 




>< 


>* 








>4 

sO 








>* 










Q 


Q 








a 

f*H 

< 







Q 






»-H 


w 


O 


O 








o 


m 







O 







CM 



OQ 


CQ 








CQ 

oS 







r-H 

2 






2 



/-s 


CQ 




CO 




f-H 


g 

H 













W 

2 

2 

Q 

H 

f-H 

H 








H 


M 






2 

H 






2 

< 



U 


W 



2 




>H 

W 

o 

fa 






O 

W 






o 

H 

W 

H 

2 

< 

« 



23 




< 


23 

2 






O 







H 

fa 

Q 

2 

u 

2 

U 



*-} 




2) 

o 

Ph 

< 






2 

O 






2 

H 

O 

o 

o 

2 

o 



2 




W 

o 

S 







>• 

o 






X 

W 

2? 

r \ 
w 

W 

ai 


aS 



H 




aS 

aS 


H 






fa 

uS 






w 

H 


fa 

















fa 












w 

















W 












2 











CM 






2 












23 

CM 
















U 












2 

• 









2 

2 






2 












23 

< 









O 

O 






2 

< 

< 

2 

< 

2 

a 

Q 

2 

< 

< 


< 

Q 




r-H 

CM 

<r 

in 

s £) 

h-J 

-3 

«-H 

f—4 

CM 

co <r 

< 

co <r 

Nf 

2 

2 

m 

in 

X 

ON 

2 

H 


CQ 

r-H 

CM 

co 






M 

KH 







o 

O 

o 

O 

O 

o 

o 

o 

o 

f-H 

U 






23 

23 

2D 

23 

23 

fa 

fa 

M 

4 

M 

M 

h-4 












w 

CM 


23 

23 

2D 

< 

< 

< 

< 

< 

Ph 

Dh 

2 

fa 

fa 

co 

fa 

CO 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

*-) 

sO 

>-H 

s: 

2 

2 

H 

H 

H 

H 

H 

23 

23 

O 

Ph 

o» 

P-4 

PM 

s O 

MD 

sO 

sO 

sO 

sO 

s D 

vO 

vO 

sO 

sO 

OQ 

ON 

















ON 

ON 

ON 

On 

On 

ON 

ON 

ON 

ON 

ON 

ON 

O 

1 — 4 

OQ 

CQ 

CQ 

OQ 

0Q 

CQ 

CQ 

CQ 

OQ 

CQ 

CQ 

CQ 

2 

2 

CQ 

2 

f-H 

f-H 

*— ♦ 

*-H 

f-H 

f-H 

r-H 


f-H 

f-H 

f-H 



00 CM ON OO 00 00 <N ^ On ' — i\tO^Of N OO^H'vO 

^hH^Q-HCNCVI^Nf- irornio^ocoojnoovro 
O\iAr0'X)W'X)'£)'X)^ ( Nnh'h«r s *>^vO'X)^^00sf 


co <j- cm o <r cm 

00 <t CO (N vD 00 

4 m \D vO \£) h 

on co co on 


H 

oo oo (N h.Z^rocNj^Hu^o^^f’Ocvir^vOirirviO 
oo^ H r--<rh-i<fo^o<fc\ir^vo^oor'-<i-oor^cooo 
r^r^oNMD<MDv£)vOMDninr^r^oo o h oo 

ooooocoscocoooco r— i 


vo co in cm o 

CM *<f 00 00 «-H Csl 

in co r- cm 

oo oo oo <r 


^iTjHsfHOJ^vCiN^QOi — i 0 slCM 0 O'<f<r 00 O sT ^ 
hCStnoOZstfOoorO^HOOCM OO (N CN n H H h 

♦ ♦ • • w ******** 

r-r^r^r^coooooaN oo oo oo oo C'i ^ 
oo oo oo w ooaooooo<r<faNONaNOOininininoo<t 

w 


cn o h o o <r <r 

co co <r <r <h cm <r 



CM CM 00 00 00 00 00 

oo oo oo oo oo oo oo 


<r <j- <j* w ^HOo<J-<tco^r^r^«cM 

• • • od * * 


4 OO ON CO H 


iT(NDvo\£)a!vONO'Xi v X)cMcocrNONHOor s 'r s 'f N *vocM(N 

MnO'sDnOD'T'JOvOnOOnOnOnOnOOnO'OnONQnCOO 

CM r— I *— 4 i—H CD I - f f—H i - ^ H 


n oo on m oo oo 
<f ^ r^- r^- oo 

ON ON vO NO vO vO NO 


<<<<c<<:<<<<:;<2d:2>2d2d2d2dD222d:3 

r^^CJNCjNGNC^CJ>C^G>CMC\]N > O'vOvD^OO>(TN!T'C^r > ^00 
CM CM >— H I— I rH i—l i— < 1 -H 1 -H I-H CM CM 


22 J J 

D D D D D D D 

•“) *-) *-) *0 *“3 *-3 
on On on ON on o> on 

(NJ (\| H H H H P-I 


o5 cd 

WMC/3WWCOWWWWWWC/3WWWC/3WC/3WW 

2D2D2D2D2D2D2D:=>:=>C0C02D:D2D2DD2D2D:D!rD2D 

2D 2D 


CO CO CO CO CO CO CO 

2 D D D D D D 


n<fo>ooo>csjooo><NocM<tooo— '-cfin^or^vtcM 
r^r^i^oooocMfsioxoooNO^-HOOOO^rH 
i^ioinvoinNO^NC r s «ioiniONONDNO\ > D\ 1 ONONONONO 


co m cm m o >j h 

h h CM 00 00 M 00 

nO vD nO v£) n£) nO nC 



>* 


Q 

w 

o 

y 

CQ 

< **s 


Z Q . 

H 

r-l 

W H 

s 

Q £ 

o 

o o 

o 

u o 



H H 
>i u a 
q w w 

o *“3 *-} 
PQ OQ DO 
r* O O 
H 

CO W »-3 t-J 

o 2 < < 

o4 O H H 
H o w w 


0< 

o 

1X4 

CO 

w a 

S H m 
M CO 

< ^ as 

W W O-i 

COHO 

w < w 


CO ON 

O h 


Cfl<cQUQWfcOS<U<CQUQ<«UQCQ< 
oo<t<f<r<i'vr^d’<r^ p r^r^cMCMcMCM<f<r<r<rin\o 
HHHHHHHHHHHCMCMCMCNJCMCNJCMMCMCM 

oocooocooocooorocooooooorooooooooooooooooo 

nOnDnOnDnOnOnOnDnOvOnOnO^JnOnOnDvOnOnOvDnD 

OnOnOnONON'OnOnOnOnOnOnOnONOnOnOnOnOnOnOnOn 


< PQ < OQ O O W 

o o o o o 

CM cm co oo oo oo oo 

oo oo oo oo co oo oo 

nO nO vD nO, vO nO nO 

On On On ON ON ON ON 


3776 3663 



o H 

2 03 


H 

H 


X 
2 Oi 

2 3 

-H X 




Pd 

p-l 


w 

w • 

S 3 


H O 
X H 
O H 


■« 

on r-* 
x i— < 
o o • 
00 • o 

ON <f CM 
• H 00 

vO 00 h 
A ph </> 
ph </><f 
</> 00 ON 

x r- 

'd* • 

• lA 
X 


A 

A 

X 

• 

X 

CA 


SO 

co 


A 00 

00 pH pH 

00 

00 00 A 

A 

ON 

A 

00 

X 

ON 

pH 

A <r A 

A 

o 

A 


A 


CM 

O 

A 

Mf 

00 < 0 - o* 


oo 

00 

A 

A 



A 

A 

ON A sO 

P^ 

X 

A 

CM 


r^ 

pH 


X 

X 

r*- 

o 

o o o 

o 

A 

ON 

CM 

o 

CM 

A 

A 

CM A X 

Ml" 

A 

A 

X 

A 

A 

X 

A 

o 

o 

A Q 

A X 

pH 

pH pH pH 

pH 

pH 

o 





A 









pH 

pH 


CO 

VO 

00 

UO 

CO 


A 

■ 

CM 

CO 


•d* CM < 1 " 
CO CO CM 


co.r^ 

O X 


cm so 
_ _ cm x 
P -4 CM CO 00 <r 
pH so CM A 

-H O pH 


OACMr^^sOACO^OC^r^^sOsO 

©ACOCMAr^^sOvfA'tfCOsOONCM 

■^cMOCMcor-sososor^r^sosoo^H 

pH pH pH pH CM pH p- I H p * ,-h pH pH pH pH pH 


i 

3§ 

pH 

i 

w 

S^HCMCM^cMoo^oocMCMAr^pr^r^oor^FH 

wosososc^ON^-aNAONONvooNr^<j*cooooo<f<ro 


o Q A A 
ON ON 


GNONONONONOOAr^ONOOXOOONNOOOOONOOOOONON 

OOOOOOOOOOACOAOOAAAACOACOCOCMACOCOCOOOOO 


X o 

as 

o w 

2 PM 


00 

A 


g^^Aco^Hr^MfpHOcooor^AcooocoAOsof^xr^oo^ 

2r^r^r^r^r^<taNCsicMCMor^ocMr^r^r^oooooor^f^sDr^ 

edooooooo^-HONOOONOooooooooooo 

^ H H iH H H ^ fOLO pH pH p- JSOpHp- t p- I pH pH pH pH pH pH pH 

u sD CM so A 


H 

M 


X 

X 

Oh 

PM 


PM 

04 

H 

Ch 

Lh 

H 

> 

> 

> 

> 

> 

> 

> 

aq 

2 

D 

5 

X 

X 

x 

X 

X 

0 

y 

y 

b 

o 

O 

o 

o 

o 

O 

o 

2 

y — 1 

0 

A 

A 

X 

X 

X 

X 

X 

O 

o 

o 

o 

2 

2 

2 

2 

2 

2 

2 

Sj 

S 65 

D 

X 

X 

X 

X 

X 

X 

X 

r^ 



ON 

pH 

pH 

pH 

pH 

r- 

r*. 


2 

< 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

pH 

pH 

pH 

CM 





CM 

CM 

CM 

hH 

X 



















X 




















H 




















U 




















X 

X 



















A 

X 

U 

Pd 












Od 

pd 

Pd 

Pd 




o 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


o 

X 

A 

A 

X 

X 

3 

X 

X 

X 

X 

X 

X 

X 

X 

X 

A 

X 

X 


X 












X 

X 

X 

A 





^ ^ ^ ^ ^ 


5 * O U 
O W W 
2 Q Q 


r^r^r^r^r^r^AA 


i 

r^ 

i 


C/ 3 C/ 3 C/ 3 C/ 3 C/DCOC/ 3 C /3 


x 

X 

O 

s 

< 

H 

3 



A 

ON 

O 


CM 

A Mf 

A 

CM 

CM 

A 

<r 

A 

X 

A 


X 


X 

A 

CM 

X 



r* <r 



ON 

X 

X 

X 

X 

X 

ON 

ON 

On 

ON 

ON 

X 

X 

X 

X 

X 

X 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


O O CO O O 
i — i — * 


x 

5 

/■* 

CM 

2 

Q 

s 

X 

Q 

i 

a 

2 

A 

A 

bH 

a 

CJ 

w 

X 


>* 

a 

o 

ao 

H 

X 

U 

Q 

Pd 


s 

X 

CM 

Pd 

ag 

o <c 

>H 

J H 

o 

as 

pm 

w b 


CO 

x 



2 

< 

X 

< 

X 

o 

Q 

w 

< 

X 

o 

X 

< 

X 

O 

Q 

< 

< 

X 

o 

Q 

X 


O 

X 

< 

X 


<C 

H 

f— < 

X 

X 

X 

X 

X 

ON 

ON 

ON 

CM 

A 

A 

A 

A 

X 

r^* 

r^ 







ON 

ON 

H 


A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

<t 

<r 

<r 

-d" 

<f 

<t 

<r 

mt 

<f 


<r 

<r <r 


<r 

<r 

O 

w 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

o 

pH 

pH 

pH 

pH 

pH 


H 

r-H 

H 

pH 

H 

pH 

r-*H 

r“^ 

p-H 

pH 

pH 

r-H 

r — 4 

pH 

rH 

i-H 

rH 

rH 



pH 


150; 400 


CATALOGUE NODAL INCLI- APOGEE PERIGEE TRANSMITTING 

ggJ- ECT C ODE NAME NUMBER SOURCE LAUNCH PERIOD NATION Km. Km, FREQ. (MC/S) 


00 

vi- 

vo 


<r 

CM 

O' 


CM 

00 


vO 

CO 


CM 

co 

CO vO 

vO 

CO 

O 00 

rH 

CM 

00 00 

• r» 

• 

• • 


vO 

vO vO 

m 

CO 

CO CO 

</> 

i— ( 

*~H fH 


m 

vO 

o 


in cm vo co 

00 vD vD h ^ 
o o o vo m 


co 

vO 

<r 

fH 

o 

o 

O' 

CM 

O' 

fH 

vO 

m 

vO 

in 

vO 


co t <r cm 

O' O O' 

in vo vo in 


vO 

m 

CM 

fH 

CM 

O' 


co CM cm uo CM 

fH fH fH fH QS 

O' O' O' O' fN 


co 

00 

vO 


vO 

o 

in 

00 

<r 

O' 

in 

co 

vO 

fH 

in co 

fH 

CM 

CM 


o 

o 

CM 

O' 

CM 

CM 

-d* 

O' 

00 

O' 


O' 


O' 

m 

n 

cm o <r 

CO 

CO 

co 

co 

co 

in 

fH 

o 

i— i 

fH 

co 

co 

CO 

co 

co 

co 

co 

co 



O' cm 

O' 

O' 

O' 

O' 

O' 

00 

fH 

l-H 

fH 

fH 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 











m 



vO 

co 

co 

O' 

CM 

<r 


fH 

s 

o 

fH 

O' 

fH 

CM 

co 

fH 

fH 

fH 

CM 


O' 

O' 

O' 

O' 

vO 

vO 

m 

vO 

vO 

vO 

vO 

m 

n <r 

m 

in 

O' 

O' 

O' 

O' 

O' 

o 

• 

• 

» 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

O' 

O' 

O' 

O' 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 <f 

O' 

O' 

O' 

O' 

O' 

O' 

00 

00 

00 

00 








r- 

n 

in 

m 

m 

vO 

vO 

vO 

vO 

vO 

vO 

O' 


fH 

H 

fH 

rH 

m 

00 

00 

O' 

O' 

O' 

00 

00 


CO 

fH 


co 

vf 



m 

in 

CO 

rv 


r* 


in 

in 

in 

in 

in 

in 

in 

in 

O' 

O' 

fH 


O' 

co 

CO 

co 

co 

co 

rH 

o 

o 

o 

o 

i-H 

rH 

fH 

fH 

i-H 

fH 

fH 

i-H 

O' 

O' 

o 

O' 

00 

o 

o 

O 

o 

o 

o 

i-H 

i —4 

i-H 

H 

fH 

i-H 

i-H 

fH 

fH 

fH 

fH 

i-H 



fH 



i-H 

fH 

fH 

fH 

fH 

-H 


u 

u 

o 

u 

u 

u 

u 

u 

u 

U 

u 

U 

o 

O 


O 

U 

2 

2 

2 

2 

2 

2 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

M 


w 

w 

w 

w 

W 

< 

< 

< 

< 

< 

< 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

o 

Q 

Q 

Q 

Q 

Q 

*“3 

*“3 

•"3 

•“5 

■“3 

*“3 

m 

in 

m 

m 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

fH 

fH 

fH 

i-H 

!_H 

fH 

l-H 

i-H 

rH 

rH 

O' 





r-H 

rH 

i-H 

i-H 

fH 

fH 

i-H 

i-H 

CM 

CM 

CM 

CM 

CM 

i-H 

fH 

i-H 

fH 

I-H 

fH 


00 

CO 

CO 

C /5 

C /5 

C /5 

C /5 

C /5 

C /5 

C /5 

C /5 

C /5 

C /5 

CO 

CO 

C /5 

C /5 

CO 

C /5 

C /5 

C /5 

C /5 

C /5 

2 D 

25 

25 

2 D 

2 d 

2 D 

C> 

2 D 

2 D 

D 

2 D 

2 D 

23 

D 

2 D 

2 D 

2 D 

2 D 

2 D 

2 D 

2 D 

23 

2 D 


uovoinco>tHCMco< 3 -in'vOcMv£)r^o^DON rv oo O' o fh co 

OOHinHC'ICJMC'JC'ICNCnHHCNCOH CM CM CM CO CO co 


O' 


H 

< 


H 

2 

U 

U 


a 


o 

n 

CM 


x; 

w 


00 


C /5 

§ 


H 


Q 

a 


W CO < 
C/D cd J 
O O O 
O W co 


CO 


















C/5 







w 


















U 







0 


















0 







2 


















2 







2D 

CJ 

Cl 

w 

Ch 

<1 

00 

O 

Q 

w 

Ch 

o 

20 

< 

CQ 

O 

Q 

CQ 

2D 

< 

CQ 

o 

Q 

w 

< 

< 

O' 

O' 

O' 

O' 

co 

CO 

CO 

CO 

co 

CO 

co 

co vT 

vt 

<r 

<r 

U0 

< 

H 

rH 

fH 

fH 

fH 

CM 

-I 


vj- 

<r 


in 

m 

*n 

m 

m 

m 

in 

in 

m 

in 

m 

m 

in 

fH 

o 

O 

O 

O 

o 

O 

ro 

CO 

co 

CO 

co 

00 

CO 

co 

co 

CO 

co 

00 

00 

co 

co 

CO 

co 

co 

<r 

<r 

vi- 

vj* 

vi- 

vi- 

vi- 

vO 

vO 

vO 

vO 

v£D 

vO 

vO 

v£> 

v£) 

vO 

vX> 

vO 

'O 

vO 

v£3 

vO 

vO 

vO 

vO 

vO 

vo 

vO 

vo 

vo 

vo 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

H 

rH 

fH 

fH 

»-H 

rH 

fH 

^H 

H 

^H 

t-H 

H 

rH 

^H 

rH 

fH 

H 

rH 

rH 

iH 

rH 

rH 

i-H 

^H 

rH 


1964 02B 734 US 19 JAN 101.3 99.07 830 810 

1964 02C 735 US 19 JAN 101.3 99.08 831 812 

1964 03A RELAY 2 737 US 21 JAN 194.7 46.34 7415 2084 136.620$136. 142 



CATALOGUE NODAL INCLI- APOGEE PERIGEE TRANSMITTING 

OBJECT C ODE NAME NUMBER SOURCE LAUNCH P ERIOD NATION Km. Km. FREQ. (MC/S ) 


o 


vO 

co 


o 

CM 

O 

• 

vQ 

CO 


00 

UO 

uo 

• 

sO 

CO 


o 

o 

O’ 

o 

uo 


pH X 

X O' 

CO 

o 

CM C\| 

o 

I s * 

uo 

O' 

X 

pH CO 


O' 

pH 

O' 

O 

X 


O' 


x o- 

O' O' 

CO 

o 

X o 

X 

O' 

CO 

co 

O' 

On X 

X 

X 


X 

X 

o 

X 

u0 

X 

o -h 

CM pH 

o o 

pH pH 

o 

CO 

cm o* 

X 

CO 

X 

CM 

>3 

<3- O' 

CM 

CM 

co 

CM 

X 

O' 

r- 

X 

co 


CM 00 o O 
^ co ro 

pH pH pH 


<r o co uo so uo 
n m m <r m to 


O' 

CM 

O' 


UO 


O' 

X 


X 

pH 

<r 

CM 

CM 

X 

CM 

X 

O' 

o 


X 

o 


pH 

X 

X 

X 

X 

X 

O' 

O 

X 

CM 


o- 


X 

CM 

X 

O' 

co 

O' 

a* 

ON 

X 


X 





pH 

pH 

i-H 








X 








H 







so 

h— I 
CO 
C*S 

o 

r^xxcoo-r^scxxr^co r^oo 

ogcooouooooqsOsDcoxouocm 


co o o 
X uo O 


sO pH pH pH »-h f — 4 »-h CO CD (7 s CO 

<rxxxxxcoxmxuo<r 


CN CM (N i-4 i — i * — i 
X X X UO LO uo 


X O O O O UO 

u0 co co pH 


Xv£)COXXXXCO<r<-H^-iOX)— 1 -hXUOO 


o4 
H 
z 
w 
a 

O < CO co 


O’ 

X 

X 

X 

X 

X 

X 

O' 

X 

X 

<r 

o 

O' 

O' 

O' 

o 

o 

O' 

X 

CM 

X 

X 

CM 

X 

pH 

O' 

a 

o 

o 

o 

O' 

O' 

X 

X 

X 

X 

O' 

co 

O' 

CO 

o 

o 

O 

w 

O' 

o 

o 

o 

o 

O' 

i-H 

f-H 

pH 

t— 1 

1— i 



i-H 

X 

f-H 

X 





I-H 

r-H 

i—i 

X 


r-H 

I-H 

i-H 

i— H 










r-H 

















z 

Z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

X 

X 

X 

X 

o4 

od 

o4 

04 

04 

z 

z 

z 

z 

z 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

w 

W 

w 

w 


< 

<c 

X 

% 

X 

X 

X 

X 

X 

X 

X 

*-} 

X 

X 

X 

X 

X 

X 

X 

X 

u* 

C *4 

Eh 

X 

si 

2 

-2 

< 

< 

X 

X 

X 

X 

X 

pH 

uo 

X 

X 

X X 

O' 

o 

o 

o 

o 

r- 

X 

X 

X 




CM 

CM 

O' 

O' 

O' 

O' 

X 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

X 

X 

X 

X 

CM 

CM 

CM 

CM 

CM 

CM 

CM 


r-H 





^H 


I 

CO 

I 









04 

0£l 

0£$ 

f* 

04 




14 

*4 

*4 

o4 

04 






X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

\ 

\ 


X 

X 

X 

X 

X 

X 

X 








X 

X 

X 

X 

X 




X 

X 

X 

X 

X 





















X 

X 

X 









xo— < cm co co o so 

coo-o-o-o-o-o-o 


xo^r^co. o^hi-h 
uo uo uo uo x x r-~ 


r^<cxxcooo-H 

r^oor^r^ooccoooooo 


H 

z 

o 

a 



pH CM 






uo 




uo Z Z 

CM 


CM 


o o 


CM 


CM 

Z 04 04 

X 


H 


04 H H 

o 

X 

o 

o 

x ^ 

2 

w 

>j 

X 

H W W 

X 

HH 

i-H 

x 

< 3 3 

o 


o 

w 

X W X 


< 

Ph 


z 

X 

cq 

< 

CQ 

x 

a 

w 

< 

< 

CQ 

a 

a 

< 

< 

CQ 

a 

< 

CQ 

X 

Q 

CQ 

< 

CQ 

X 

Q 

< 

< 

CO 

O' 

O' 

O' 

O' 

O' 

uo 

sO 

X 

sO 

sO 

o 

pH 


pH 

uo 

uo 

uo 

MD 

CO 

\D 

vO 

MD 

SO 

o 

X 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

pH 

f-H 

r-H 

pH 

pH 

pH 

i-H 

pH 

r-H 

CM 

CM 

CM 

CM 

co 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O’ 

O' 

O’ 

O' 

O' 

O' 

O' 

O' O' 

O' 

O' 

o 

O' 

o 

O' 

o 

o 

o 

O' 

X 

MD 

sO 

X 

X 

X 

X 

X 

sO 

X 

S 0 

sO 

sO 

sD 

VQ VQ 

MD 

VQ 

X 

X 

X 

X 

vO 

\D 

so 

sO 

CO 

CO 

CO 

O' 

CO 

CO 

CO 

CO 

co 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

pH 

I-H 1 

i-H 

H 

pH 

i-H 

i-H 

r— I 

i-H 

H 

i-H 

f-H 

H 

pH 

f-H 

t-H 

pH 

i-H 

f-H 

pH 

pH 

i-H 

pH 

pH 

pH 

pH 



OBJECTS IN ORBIT 


% co 
m \ 
H u 
H X 

I— I V-/ 

X 

CO • 

2 o- 

ss 

H 


r- 

r- 


nO 

on 


o m 
oo o 

ON • 

• <r 

vD i— i 
CO 00 

i — 4 «— i 

<0- <o- 

o o 
co 
<t • 

• —4 
nO nO 
CO CO 

t-w r- 
<0- CO- 


LO <t 

no 

CM • 

• <t 
LO H 
— * 00 
00 — t 

* — i CO* 
< 0 - CM 
O On 

O • 

• i — t 

CO vO 
vO CO 

co 

r- co- 
co- 


pa 

w 

O 
h 61 
cd 24 


CMCOONCTNONCMOOOO 

nrocsio^NOHOr^ 

000000<tCM<rco«d-<J- 


r^ior^ oocoinooocosfH 

or^-^H <r co r- r- a> av o <t 

^ CO CM (NCMCMhhhCMvO 

CM ‘O 

o OV CO 


co vO 00 LO 00 LO^° 

'H (N vD LT) Csl CM^ 
H CO ^ CO N CM ^ 


W 

W 

o 

o 

9! 


i 2 

H O 
-a m 

o h 
2 < 
M 2 


Q 
*4 O 


2S 


_ oa 
o w 

2 04 


r- oo av oo co vxd <r 

CO CO CO CM vt CM O 

00 00 00 U0 CO O CM 

vd 
nO 


H iC| OV H in 

'i) <t o ^ ^ 

o CO <f nO nO 

r- r- <1" •— i vf 

^3 O H O 


h h cm oo vc cj ^ <r <t ov oo o 
oo oo oo o cn oo ^ oo co co r- 


ON On 
ON ON 


VO NO 
• • 
r— I f“H 

o o 


ON <N CM O 9 

ON 00 On nO NO 


H Nt o 00 co 

O ON ON NO «~4 

»—4 H CO 


O O ON o NO 
NO NO CO CO O 
M 
Pd 

H 

2 

NOONr^CslOOvOCOCOOOCMW 

• « • i • • • • i • u 

00 r-4 ,-H CM NO 

no <r cm o no « 

CO O o CO < 

«-h nO nO CM PQ 


lo 

LO 

o 

ON 

<r 


CO 



CO 

r*H 

n 

r- 

<r 

vO 

CO 

H 

ON 

CM 

00 

CO 

<r 


CO 

0- 

CO 

<t 

<r 

NO 

ON 

o 

CO 




CO 





LO 

00 


ON 








co 

co 


co 

CM 

ON 

o 

LO 


CM 

NO 

-<r 

o 

oo 

o 

O 

ON 


H 

H 

f— ( 

H, 

o 

00 

ON 

CM 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

t 

ON 

00 

LO 

NO 

NO 

nO 

NO 

t— i 

NO 

<t 

LO 

St 

<r 

ON 

LO 

LO 

LO 

LO 


i-H 

r-H 

NO 










i—4 


LO 


CO 

LO 

o 

00 

NO 

o 

LO 

CM 

00 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

i-4 

o 


o 


o 

co 

NO 

<■ 

rH 

<t 

ON 

ON 

CM 

ON 

ON 

ON 

ON 

CO 

ON 

ON 

H 



H 





<t 

NO 



vD CO h 
CO On CO 
O ON O 


on oo 


00 

-sf 


1 

Q 

< 


oooooocMNOoooor^r^r^oooovrooooooooaN 

r — 4 , — i r-H HHHHHHHCMCinHHHHHH 


a o o o o o o 

D D D D D D SD 

<<<<<<< 

ON •—< CM CM CM CM CM 

»—i CM CM CM CM CM CM 


1 

O 


pq 

a 

ad 

Q 

O 

CO 


(U ad od ad 
w w w w 

CQ CO CO 00 
P D D Q 



Ol 



oa 

PC^ 

oi 

ad 




ad 

od 

cd 

cd 

cd 

co 

cn 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

co 

co 

co 

Q 

co 

CO 

Q 

CO 

CO 

CO 

CO 

D 

Q 

Q 

CO 

CO 

co 

CO 

CO 


P 

Q 


D 

Q 

D 

Q 




Q 

Q 

Q 

o 

p 


§ 

3 

< 

H 

< 

U 


a; 

w 

PQ 


cMcoLn<TNOc^o^cNivor^cccO'JLnr-4co-jLOvooo 

rHHHCMCMCMfncooocococn^^^^^^^^^ 

OOOOOOOOOOOOOOOOOOOOQOOOOOOOOOOOOOOOOOOOOO 


CM r-4 ON 00 NO N 
NO NO NO ON NO NO NO 
00 00 00 00 00 00 00 


w 


H 

2 

o 

u 


co <f 
2 2 

36 

00 

co 

ON O 

co <t 

CO 

§8 

co 

CO 

CO CO 

2 

H H 

O 

o 

2 2 

o 

u a 

X 


2 X 

o 


CO 

o 

CO 

o 

CO CO 

o o 

2 

w pa 

CJ 

o 

o u 

CO 


H 

a 

3 

CQ: 

Ol 


CO 

w 

s 

2 

Q 


NO 

ON 


<CQO<CQH<CQOCI<CQOCQ 
HHrHtn^ooooooooooOH 
cncnnrncocncncocosl'NtNl' <r 


nDnOnOnOnOvOnOnOnOnOnOnO 
On ON ON ON On On On ON ON ON On On 


<CQCQ<PQOQ< 

oj cm L-O vo vo no vo r-- 

^t<r<r<r<r<r<r<t 

nOnOnOnOnOnOnOnO 

OnOnOnOnONOnOnON 


<T 

CO 


O 


X 

CO 


o 

o 


CM 

<■ 

CO 


§ 

CO 

o 

o 


co 

<r 

co 


O 

X 


co 


8 


cq < Q pq < cq o 
oo on on o o o 
<]■ <r 4 <j- in in in 

<t <r <t <t <t <r <t 

NO nD nO nO nO nD \0 

On On On On On On On 



OBJECTS IN ORBIT 


O O 

o o m 

<r 

<n- </> 

o 


^^r^CNir^oNONOor^vl* ^uONOONONincMoor^No^n^Hor^coo^H 

r^r^r^r^LoogmooooN ONroinLnLnNONoaooor^.-HONOininoNO 

OOOOOOWoOsJ-NfvO^cn HOOOOOOOOOOHnNMMCMHCN 


o<fr^<^oomLnvt<N^f 

MhOnOnhCO(N^)Onh 

OO^^OOM3>OOhO 


OONfCMsfvOMOjHO^NtHCvJhONH 

CT>cooooooor^ooaoooo<l’Or'-vo^Hco<r 

uOOOOOOOOOCOcOCMvf-vTvfCMCN 


o—iuococor^NooooNNO 

^C^OOOOOO'.OOOOH 


»o^cr»aNO^ONONvovoo\iriiriONO>^cM(M 


o\^^a\o>ooooiniOrH 

r^r^r^r^r^ONON^Dvoco 


n(^a'ON(Tio>(^^^<J'iO‘OoooooOHH 

cooooooooooooor^r^r^c^<^<t<t<fLnin 



Q 

O 

ON 

• 

ON 

r- 


00 <■ 

<r 

UO 

nO 

m 

• 

o 

CO NO 

NO 

NO 

NO 

NO 

00 


ON 

i-H 

i-H 

ON 

8 

4 

< 

M 

• 

» 

• 

• • 

• 

• 

• 

• 

• • 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• • 

Q 

05 

CO 

CO 

co 

co 

CO 00 

00 

ON 

ON 

NO 

r-. 

NO NO 

NO 

nO 

NO 

NO 

<* 

<r 

ON 

i-3 

o 

H 

i-H i-H 

O 

W 

o 

o 

o 

o 

O ON 

ON 

ON 

ON 

CO 

ON 

o o 

o 

O 

o 

o 

o 

o 

00 

ON 

ON 

ON 

ON ON 

25 

PM 

I-H 

*-H 

H 

f-H 

I-H 




00 

CO 

o 

CM 

l-H »— 1 

H 

l-H 

»— 1 

i-H 

1-3 

i-H 







ooooooooopm 

ODDSQSQDDW 

<<<<<<<<<W 

inin^'O^oooo^aMn 

CMCMCMCMCMCMCNCMCM 


&t5ouo&ut>ouuouuoou 

ooooooooooooooooo 

vfrNONONONONONOOOr > -*COCO<t<f<1'OOaO 
<— lr— ( i-hCMCSJCNJCVJCNCSICM 


wwwwwwwwww 
DDDDDDD^COS 
SI s» 


fV * fV* fV* fV* fV * 

cowwcococococococococowcowww 

ODDSDSDSSSDSCOWWCOW 

S 3 3 3 3 


o^Hco<rmcMooNor^oN 
r^r^r^r^r^r^r^r^r^r^ 
00 00 00 00 00 00 00 00 00 00 


ONCor^o*-i < NcooNr^*-HMfNOcoinr^ONO 
ooo\onooooctnOi-h«~ i h ^ i ^h i— i h N 
QOOOOOO'CJnO>OnOO^^O'0'ONO'0\^0\ 


W CO 

s> o 

CQ E 

E w 

M O 

e a 



»-H 

CM 

CM 

CM 

ON 

o 


a5 

05 

M 

<r 

m 


s 

s 

w 

w 

hH 

o 

o 

O 

o 

8 

Q 

Q 

s 

E 

co 

o 

s 

o 

O 

W 

W 

o 

a 


<CQOQW<OQ<CQ< 

H HHHH(NCNrOC r K)‘ 

inininioioinioininio 

\Q nO nO nO nO nO nO v£) NO v0 
0N0n0n0N0N0NCT»0NCXn0N 


<<tQOQWW<0Q<CQO<0QO<CQ 

ococococococovj'vfr^ooaooNONONOO 

vO^D^OvOvOvOvDvOvD^O^vDvOvO^r^r^ 

vO^'OvOvO'JDvDvOvOvOvOvOvOvO'^'^vO 

ONONONONaNONONONONaNONONaNONONaNON 



vl- 

vT 

vl- 

vj- 

vt 

vf 

vi- 

vf 

vt 


vO 

vO 

vO 

vO 

vO 

vO 

vo 

vO 

vO 


H 

H 

H 

H 

H 

H 

H 

H 

H 

Jx 

O 

O 

O 

u 

a 

U 

a 

88 

< 

O 

O 

o 

o 

o 

O 

o 

CJ 










w 

vO 

o 

vO 

o 

o 

00 

vO 

00 

ON 

p 

CM 

cs 

CS 

cs 

cs 

cs 

r— i 

cs 

CS 


pszhhhhhh 

cnt-j^oooooo 

HvoincN^^^cntn 

OOOi-Hr-lr-Jr-lCSCS 


CO 

H 

s 

2 

O 

Q 

s 

a 

Q 


Hi 

W 


w 

q 


PS 


PS PS 

PS 

PS 




CO 

CO 

CO 

CO CO 

CO 

CO 

CO 

CO 

5 

o 

CO 

p 

CO 

p 

p 

CO CO 

p p 

CO 

p 

CO 

p 

p 

p 


i 

cs 


mcoomoocvocsoo 

OONOOOrHrHr-* 
COOO ON ON ON ON 0> ON 


s 


cn 

co 


co 

O 

u 


00 
sf* 

CO 

1 

o 

a 


H 

8 

2 

O 


1 

i — » 

CO 

^<<P 9 <nu<Q 
I OOr4Utv0v0V0COCO 
^M^OvOvOvOvOvOvD 

vO vO vO vO vO vO vO vD vO 
onononononononono's 


HOE 
H 2 


J < E 
O EC H 
fa 

CO CO 
O < W 
H M 
Q fa 
2 W fa 


ZEE 
H W H 
fa O 


M Z 
fa CO 
* fa H 
W CQ U 
H fa 

►HW 1- } 
2 > CQ 
D < O 
. 33 


U H <N 
H O 
S fa 2 

o •-> o 

2 cO fa 

o o a 

05 M 

e^s 

< a- 

2 E ^ 


O O Q 
t— I fa 23 


2 Q H 
O 2 Jg 
MOO 

fa as 

fa -H 

a o ^ 

ags 


fa O O W 
EZ2E 
H M M 0 

H H Q 
2 H H 3 

H H H < 
^ X 2 H 
Q CO CO < 
2 2 2 0 


m fa H H 2 


<o- c3 



